combination, that was the strongest predictor of intra-plant δ . 97 Several mechanisms have been proposed to explain intra-plant variations in δ 15 N or lack thereof. 98 The most commonly discussed mechanisms invoke the differences in the assimilation and transport insights into plant N metabolism. The present study represents a step in this direction. Our objective elements are stoichiometrically coupled in plants (Gusewell 2004 
MATERIALS AND METHODS

177
Nitraria tangutorum Bobrov and the study sites 178 We previously described in detail the biological and environmental characteristics of In August 2012, three nebkhas were excavated at each study site. The geometrical and biometrical 237 characteristics of the six nebkhas were summarized in Table 1 materials from all other species that may be present were excluded to ensure pure intra-plant 251 analyses required by this study.
252
We separated the whole plant biomass into groups of leaves, stems, in-sand roots, and 253 below-plain roots. The in-sand roots, which were roots found inside the nebkha sands but above the 254 plain formed by the underlying clay layer, were further separated into in-sand fine roots (diameter 255 ≤ 2mm) and in-sand coarse roots (diameter > 2mm). The same root diameter threshold was used to 256 separate the below-plain roots, which were found inside the clay layer under the nebkha sands.
257
Furthermore, the below-plain fine and coarse roots were grouped in a 20cm depth increment from the 258 plain surface. We did not separate the in-sand fine and coarse roots into layers because a nebkha has 259 a cone shape on top, making a layer hard to define. Also we did not use a simple 'below-ground' N, C/N ratios, N/P ratios, and C/P ratios were analyzed for differences between organs 298 and between study sites. All ratios were mass-based. Tukey post-hoc tests were used to determine 299 pairwise differences for significant effects (P < 0.05 and roots at the same site. Also at both sites, the δ 15 N value of fine root followed the same order: 328 ISFR < 1FR < 2FR < 3FR < 4FR; i.e., it increased with depth into soil. Here 1FR, 2FR, 3FR, and mostly negative. Unfortunately, these site differences cannot be attributed at the present study since 343 we did not measure potential sources of nitrogen, particularly soil nitrogen, at the two study sites. organ nitrogen to phosphorous ratios was found (Fig. 3e) . answered conclusively with data available in this study or existing data in other, published studies.
385
Here we propose a hypothesis based on a synthesis of best available knowledge (Fig. 6) . We hope 386 our hypothesis will provide a starting point for follow-up research. It is more challenging to include stems and roots in the equation. Clearly a photorespiration -475 based mechanism alone is not sufficient to explain the observed overall relationships as they hold 476 across leaves, stems, and roots ( Fig. 3 & 4) . Assuming there are no N and P -mediated fractionating 477 processes that directly exchange nitrogenous compounds between stems (and roots) and the ambient to deciduous and evergreen trees (see Table 1 in that paper). Franklin and Ågren (2002) showed that 
